Introducción: El abandono universitario prematuro debido al fracaso académico puede resultar problemático para los estudiantes, las familias y los educadores. En un mayor esfuerzo para comprender los factores asociados al éxito académico en la universidad, se examinaron medidas de redimiendo académico previo (puntuación media de acceso a la universidad, PPA), puntuaciones en test de aptitud, nota de selectividad y variables psicológicas (motivación, autoeficacia) en alumnado para predecir su nota media del primer año de carrera Método: Las puntuaciones académicas previas de 3301 estudiantes universitarios de primer año se obtuvieron mediante archives de datos previos. De la muestra total, 214 estudiantes rellenaron un autoinforme relativo a variables psicológicas. Los datos fueron analizados medainte análisis de regresión múltiple. La regresión fue utilizada para explicar el grado de predicción de la nota media obtenida durante el primer año de carrera predicha por las variables psicológicas analizadas y la puntuación media previa al ingreso en la universidad. El análisis de regresión múltiple por pasos se utilizó para identifican los predictores más importantes de la nota media del primer año de carrera.
Introduction
The first year in university is a critical transition period. This is because it is a time when students lay the foundation on which their subsequent academic success and persistence rest. A bulk of literature on the prediction of academic success and retention among first year university students showed that most students, despite of the academic, social, emotional, and other challenges, successfully complete the transition period and achieve academic success (e.g., DeBerad, Julka & Spielmans, 2004) . Others do not manage these challenges and are forced to leave their study at its early stage. According to Tinto (1993) , the majority of students (75%) leave college during the first two years, and 57 percent of them do so without graduation. And first year first semester university GPA is one of the major responsible factors for early drop-out from college (McGrath & Braunstein, 1997) .
Early college leaving is often associated with negative consequences for students, their families, and university administration. It can cause heavy unrealized costs to universities and families. A student leaving university without having completed her/his study may also be exposed to various psycho-social problems. Dissatisfaction with college experience, disruption of life plans, and being jobless or being engaged in minor jobs to earn much less over a life time are some among others.
The problem of attrition and its consequences can have different from in different context. Since the introduction of a new educational and training policy in 1994, expansion of higher education has been a main agenda in Ethiopia. Within the past few years, beside regional and private colleges, the number of public universities in the country has increased from 9 to 21. Following this, the yearly public universities' acceptance rate has dramatically increased from approximately less than ten thousand (five years ago) towards nearly hundred thousand students. However, irrespective of the increment in enrollment rate, attrition rate has been frequently reported to be high in almost all public universities. The problem has been pronounced since 2004, the year in which universities have started admitting students passing through the newly introduced curriculum. Evidently, the consequences of premature departure from university become more severe in such countries where almost 44% of the population is living below the poverty line (World Bank, 2000) , and where education is a main vehicle to escape from it.
Predicción del éxito académico de estudiantes durante el primer año de universidad The purpose of this study was to investigate the potential cognitive and non-cognitive predictors of first year university students' academic success in the Ethiopian context. If such factors can be well understood, it will inform policy derivatives, further research and intervention programs that can be designed to enhance success and retention rates in universities.
Prediction of College GPA
There is a relatively large body of research on the prediction of college GPA. This research focuses on two types of predictors: cognitive, ability or traditional measures, and noncognitive, affective or non-academic factors. Cognitive factors usually refer to measures such as high school grades and standardized test scores (e.g., the Standardized Aptitude Test (SAT) and the American College Testing [ACT]). And non-cognitive measures are related to psychological factors, like social support and academic related skills. Some researchers showed the importance of traditional predictors for academic success (Noble, 1991; Reason, Terenzini & Domingo, 2006) . Others emphasized on non-cognitive factors to adequately predict which students will succeed or fail in university (Tracey & Sedlacek, 1984; White & Sedlacek, 1986) . Some others favor the combination of both to predict academic success at university (Le, Casillas, Robbins, & Langley, 2005; Ting, 1998; Wolfe & Johnson, 1995) .
Cognitive Predictors of College GPA
The effectiveness of cognitive predictors of college performance has been well illustrated. Larson and Scontrino (1976) found that high school grade point average (GPA) and Scholastic Aptitude Test (SAT) had consistently high correlations with four-year college GPA. These correlations evidenced little shrinkage when cross-validated over either one-year or five-year periods. In the same vein, DeBerad, Julka and Spielmans (2004) demonstrated the high predictive power of SAT scores and high school GPA for academic achievement in college. They concluded that universities which are more selective in terms of high school GPA and SAT should expect greater achievement and retention among their freshman students.
High school GPA and rank also appeared to have relatively high criterion-related validities with college GPA, with correlations between .44 and .62 (Kuncel, Hezlett & Ones, 2001 ).
On the other hand, the predictive validity of standardized tests and high school GPA tends to be negligible especially when other variables are included in the study. McDonald and Gawkoski (1979) , for example, reported that SAT and high school GPA was shown to have moderate predictive validity for first year GPA in university when other variables were included in the model. Similarly, Ting (1998) included high school GPA, SAT verbal scores, SAT quantitative scores, and SAT total scores along with 38 psychosocial and demographic variables in a study of students' college GPA and retention. It is only the high school GPA that was the most significant predictor of first year college GPA. However, in this study, the predictive validity of high school GPA, as well as SAT scores, was greatly influenced by other factors such as race, gender, and availability of financial aid.
Non-cognitive Predictors of College GPA
Non-cognitive variables have been defined in a different ways in the literature. Some have seen them as extracurricular or non-academic activities relating to adjustment, motivations, and perceptions (Sedlacek, 1991) , while others have used the term to describe academic related skills, motivational and personality variables (Robbins, Lauver, Davis, Langley, & Carlstrom, 2004; Le et al., 2005) . Researchers have identified and studied non-cognitive variables for predicting college success. Tracey and Sedlacek (1984) offered eight variables that enhance predictions of students' success and failure at college. The variables are positive selfconcept, realistic self-appraisal, understanding of individual differences, preference for longterm over short-term goals, availability of a strong support person, successful leadership experience, demonstrated community involvement, and knowledge acquired in a field. According to the authors, these variables are useful as entrance standards for admissions of personnel, as evaluation instruments for anticipating successful GPA, persistence, and graduation, and as advising intervention tools.
Furthermore, Robbins et al. (2004) examined the relationship between various psychosocial and study skills constructs, and academic performance (GPA) and persistence by metaanalyzing 109 studies. The authors studied nine broad constructs derived from educational persistence and motivational models of college success. The nine constructs are achievement motivation, academic goals, institutional commitment, perceived social support, social involvement, academic self-efficacy, general self-concept, academic-related skills, and contextual influences. Controlling for the effects of traditional predictors (high school GPA, the ACT and the SAT scores) and socioeconomic status, they found academic self-efficacy and achievement motivation to be better predictors for college GPA.
Academic Self-efficacy as a Predictor of College GPA
Academic self-efficacy is a construct, which has its roots in Bandura's (1997) theory of self-efficacy. It is a term suggesting the possibility that self-efficacy with respect to academic behaviors may influence scholastic persistence and performance. Numerous studies have shown the importance of academic self-efficacy with regard to academic success. Lent, Brown and Larkin (1984) found that students reporting high academic self-efficacy generally achieved higher GPA and persisted for a longer amount of time in scientific tasks. Chemers, Hu, and Garcia (2001) described a positive relationship between self-efficacy beliefs and both persistence and academic performance in university. Findings from the numerous studies conducted on this topic are best summarized in a meta-analysis by Multon, Brown, and Lent (1991) . The result of the meta-analysis showed positive and significant relationships between self-efficacy beliefs and academic performance and persistence. Generally, research showed that students with higher levels of academic self-efficacy achieved higher university GPA and persisted in their academic major longer than those with lower perceived academic selfefficacy.
Achievement Motivation as a Predictor of College GPA
Achievement motivation is one of the basic ingredients necessary for one's success in achievement settings. Robbins et al., (2004) described it as one's motivation to achieve success, enjoyment of surmounting obstacles and completing tasks undertaken, and as a drive to strive for success and excellence. Studies have shown the predictive power of achievement motivation for academic success at college. A meta-analysis by Robbins et al. showed that achievement motivation is predictive of college students' academic performance beyond traditional predictors. Likewise, Wolfe and Johnson (1995) found that motivational variables accounted for 9% of the variance in students' first year college GPA, while SAT scores accounted for 5% of the variances. Johnston (2006) also reported a statistically significant relationship between achievement motivation and grade point average in college.
Cognitive and Non-cognitive Predictors of College GPA
Several researchers argue that the cognitive predictors such as standardized tests by themselves are inadequate for predicting which students should be admitted to colleges and universities (Anastasi, 1997; Robbins et al., 2004; Le et al., 2005; Wolfe & Johnson 1995) .
Like all tests, these tests are imperfect. Hence, they are incomplete predictors of how well a student will do in college coursework. They are necessary but not sufficient markers of aca-demic success in university. Moreover, secondary school GPA may be affected by subjectivity. Studies showed that traditional predictors, including standardized test scores and high school GPA, when used alone to predict academic performance in university, produced comparatively low validity (Sedlacek, 1991; Ting & Sedlacek, 1998) . Consequently, recent studies shifted the focus to the usage of non-traditional factors together with the traditional ones to predict academic success and retention in universities. Ting and Sedlacek (1998) suggested the use of psychological variables in conjunction with traditional college success predictors for admission criteria, which according to them better explain students' academic performance. In the same vein, Le et al. (2005) indicate that there is considerable evidence supporting the use of psychological variables as complementary to the traditional criteria to predict students' academic performance and retention. Furthermore, the researchers assert that the use of psychological predictors sheds light on academic criteria and academic intervention programs for enhancing students' success at university.
In sum, literature informs us that cognitive variables alone provide limited information for predicting GPA at university. College GPA is a function of both cognitive and noncognitive variables. Findings suggest that academic and some non-cognitive factors are related to college GPA. It can therefore be councluded that more reliable prediction of college GPA tends to occur when academic and key non-academic factors are combined.
The Present Study
The use of potential predictors of college success other than the traditional ones to make prediction have been well studied and applied at some universities in the world. However, it is hard to find such information for students in Ethiopian universities where student enrolment is done in a centralized fashion on the basis of traditional predictors alone. At present, university entrance scores, aptitude test scores, and preparatory school GPA are the three indices used by the Ministry of Education to enroll students having completed preparatory programs into universities. Of particular interest to the current study thus was to find empirical support for the extent to which it was possible to predict first year, first semester university GPA on the bases of these prior academic achievement measures and psychological variables. The psychological variables included in the study were academic self-efficacy and achievement motivation. These variables were selected based on the incremental validity they have shown in predicting college GPA in a meta-analyses conducted by Robbins et al., (2004) .
Two research questions guided this study: (1). What percentage of variances in students' first year first semester university GPA can be explained by their prior academic achievement scores (preparatory GPA, university entrance exam scores, and aptitude test scores) and by their sense of academic self-efficacy and their achievement motivation?, and (2).Which of these variables are relatively the most important in predicting students' first year first semester university GPA?. Based on previous evidence it was hypothesised that students' prior academic achievement, and their levels of achievement motivation and academic selfefficacy would positively predict their first year first semester GPA implying that students with higher prior academic records, and higher levels of achievement motivation and academic self-efficacy obtain higher first year first semester university GPA.
Method

Participants
Participants were 3301 first year students enrolled to Adama University (Ethiopia) in the academic year 2007/ 2008. Of these 969 (29%) were females. The mean age of the population was 18.53; SD = 1.30, ranging from 15 to 36. The students were assigned at the university from all regions in the country. A sample consisting of 214 students (drawn from the total member of participants) was also formed to generate data for psychological variables. Fortythree (20%) of them were females. The mean age of this sample was 19.50; SD = 1.31, ranging from 17 to 27 years. The sample was formed using equal allocation method in order to include a proportional number of participants from each faculty in the university.
Variables and Measures
Prior Academic Achievement Measures. Prior achievement measures refer to preparatory GPA, university entrance scores and aptitude test scores. Preparatory GPA is individuals' total score across all subjects taught during the two year university preparatory program.
The average score ranged from 0 to 800, with 800 the highest and 0 the lowest on the scale.
University entrance exam scores are subjects' total scores in the Ethiopian Higher Education Entrance Examination. The exam is given at the completion of the two years preparatory program. The score in the exam ranged from 0 (lowest) to 300 (highest). Aptitude test scores are subjects' scores on the scholastic aptitude test which is given together with the Higher Education Entrance Examination. Its score ranged from 0 (lowest) to 100 (highest).
University GPA. First year, first semester university grade point average (GPA) was the criterion variable. The grades varied on a scale from 0 to 4, where 0 is very poor and 4 is an excellent grade.
Academic Self-Efficacy. College Academic Self-Efficacy Scale (CASES) (Owen & Froman, 1988 ) was used to measure subjects' academic self-efficacy. The scale was composed of 33 positively worded items, each measuring students' self-confidence in performing various routine academic behaviors in college. Participants had to indicate their degree of confidence on a 5-point Likert-type scale ranging from 1 (very little) to 5 (quite a lot). Sample items are: "Earning good grades in most courses", and "Listening carefully during a lecture on a difficult topic". Reliability for the CASES instrument was established by using both testretest (.90) and Cronbach's alpha (.92) methods. Adequate preliminary concurrent and factorial validity was also reported. In the present study, an estimate of internal consistency resulted in a reliability coefficient of alpha of .91. Achievement Motivation. Achievement motivation was measured through the Achievement Motivation Scale (AMS) (Kuyper & Van der Werf, 2005) . The scale consisted of 9 items focusing on subjects' motivation for achievement in academic settings. The items were incomplete propositions to be filled in by words/phrases assigned with numbers ranging from 1 to 4, arranged in an increasing magnitude of behavior. A sample item is: "If we have to do an examination, I study …………I normally do", alternatives: 1-equally hard as, 2 -a bit harder than, 3-harder than, and 4-much harder than). The developers of the scale reported adequate internal consistency (.74) and evidence of predictive validity. In this study, the internal consistency using the coefficient alpha was .73.
Procedure
The academic self-efficacy and achievement motivation scales were administered to five-lecture groups, one group from each faculty, during lecture time. The scales were administered in English which is the medium of instruction in the university. A lecture group consists of an average of 50 students. Accordingly, 250 questionnaires, 50 questionnaires for each group, were distributed. Each faculty has a separate lecture building, and the selection was made by randomly picking a lecture room where the lecturers were cooperative to explain the matter to students and get the questionnaires filled in during the lecture. The five groups included were from departments namely: Electrical Engineering, International Trade and Investment Management, Information System Management, Mathematics and Psychology. This option was preferred in order to reduce missing papers by collecting completed questionnaires on the spot. The lecturers were informed to direct students when they got problems and make them complete the questionnaire within 20 minutes. Further, students' were assured of the anonymity of their response. At the end, from the 250 questionnaires that were distributed, 214 of them were usable. Then, after taking due permission from the concerned authorities, we obtained 3301 students' preparatory school GPA, aptitude test scores, university entrance exam scores as well as their first year, first semester GPA from the main registrar office of the university. Out of 3424 students enrolled to the university in that particular year, 123 students did not complete the first year, first semester program, and therefore, were not included in this study.
Results
Models for Predicting University GPA Based on Prior Academic Achievement Scores and
Psychological variables
The first research question pertained to estimating a model to predict students' university GPA scores based on their prior academic achievement scores and psychological behaviors. Standard multiple regression was used for this purpose. First, prior academic achievement measures and psychological variables were analized separately to examine their independent effects on university GPA. Next, all of the predictor variables were entered in the multiple regressions analysis to test their combined effects on the criterion variable. While conducting these analyses, multicollinearity was diagnosed between university entrance exam scores and preparatory GPA (See Table 1 ). If two independent variables are correlated at level greater than r = .70, some authors (e.g., Zizzi, 2005) The results of the multiple regression analysis showed that the use of prior achievement measures (preparatory GPA, university entrance scores and aptitude test scores) to predict first year, first semester university GPA accounted for 17% (R 2 = .17, F (3, 3297) = 225.86, p < .0005) of the total variance in students' first year, first semester GPA (See Table   2 ). Preparatory GPA was the only positively significant predictor of first year first semester university GPA in the model. A large amount of variance accounted for was found for females 27% (R 2 = .27, F (3, 965) = 116.56, p < .0005) than for males 12% (R 2 = .12, F (3, 2328) = 102.89, p < .0005). Preparatory GPA was the only positively significant predictor of first year, first semester GPA for both sexes.
Achievement motivation and academic self-efficacy explained 4 % (R 2 = .04, F (2, 212) = 4.38, p < .05) of the variance in students' first year first semester university GPA. The proportion of variance was statistically significant. The percentage of variance in university GPA explained by the combination of the two variables was 2 % (R 2 = .02, F (2, 41) = .32, p = .73) for females and 5 % (R 2 = .05, F (2, 169) = 3.98, p < .05) for male students. Academic self-efficacy was a positive significant predictor of first year, first semester GPA for all student groups and males but not for female students.
Prior academic achievement measures and psychological variables in combination accounted for 17 % of the variance in first year first semester university GPA (R 2 = .17, F (5, 208) = 8.39, p < .0005) (See Table 3 ). For females, the prediction model accounted for 34 % (R 2 = .34, F (5, 37) = 3.82, p < .05) of the variance in university GPA. The model for females predicted considerably better than the model for males which explained 15% of the variance in university GPA (R 2 = .15, F (5, 165) = 5.91, p < .0005). Similar to the model for all participants together, preparatory GPA was the only single significant predictor of the criterion variable in the models. The remaining predictors were found to be either positive or negative statistically non-significant predictors of first year first semester GPA. 
Models for Predicting University GPA based on Significant Predictor(s)
The second research question was concerned with identifying the most important predictors of university GPA. A stepwise multiple regression analysis revealed that preparatory GPA (β = .41, p < .0005) was the most important single predictor of first semester university GPA (See Table 4 ). It explained 16 % (adjusted R 2 = .16, F (1, 212) = 41.5, p < .0005) of the variance in students' university GPA.
The result that preparatory GPA is the sole significant predictor of university GPA was consistent across gender. It accounted for 28 % (adjusted R 2 = .28, F (1, 41) = 16.98, p < .0005) and 14 % (adjusted R 2 = .14, F (1, 169) = 29.25, p < .0005) of variance in university GPA for female (β = .54, p < .0005) and male (β = .38, p < .0005) students. 
Discussion
The purpose of the study was to develop a model for predicting first year first semester GPA, and to identify the most important predictor of university GPA. The result showed that pre-college performance explained the largest proportion of the variance in university GPA with preparatory GPA as the only significant predictor in the model. This means that students who performed better during the pre-college period also performed better in university. Probably these students had the potential to easily cope with the academic atmosphere in universities more easily than others. This may also imply the relevance of the content being taught in preparatory schools in preparing students for university. The result that preparatory GPA is a single best predictor of university GPA more than standardized test scores, is in agreement with previous findings (Ting, 1998; Anastasi, 1997; Wolfe & Johnson, 1995) .
The possible explanation why the other prior academic achievement measures (university entrance scores and aptitude test scores) failed to be significant predictors of university GPA could be that these exams are one shot exams. They are administered every year at one specific moment. Obviously, such exams are susceptible to factors that can distort examinees' true score. Among others, test anxiety and cheating during examination can be mentioned.
Moreover, these exams may lack proper test quality which can hinder their predictive power.
As far as the knowledge of the researcher is concerned, these exams have never been studied for reliability and validity.
The association observed between psychological predictors (academic self-efficacy and achievement motivation) and university GPA was generally weaker than the one observed between prior academic measures and university GPA. However, contrary to the finding in the current study, these variables were earlier found to be the best predictors of university GPA with contributions of 23.5% and 25.2% of the variance in university GPA respectively (Robinson et al., 2004) . One possible reason for the small predictive power of these psychological variables in this study could be that the Ethiopian culture, just like most collective cultures, encourages modesty and lacks self-enhancement motive. Thus, students' rating may not represent their actual motivation and sense of self efficacy in an academic setting. Another possible reason may be that respondents would have reported false behaviors or carelessly filled in the inventories. Social desirability bias could also be an additional reason that can be mentioned.
A gender difference was observed in the current study. Predictor variables explained more of the variance in university GPA for female than for male students. This implies that the model was stronger for predicting first year first semester GPA for females than for males.
This finding coincides with a study conducted by Ting (2001) .
In conclusion, the findings of this study support the hypothesis that prior academic achievements, particularly academic performances during high school or college preparation programs are important determinants of university GPA. There is also evidence that psychological behaviors affect academic performances of students with similar prior academic back-ground. Nevertheless, this study is not free from limitations. Especially the following limitations should be taken it to account before any form of generalization can be made of the result of this study. First, as the study was confined to one university, the results may not necessarily apply to students in other universities in the country. Second, this study focused on some potential student variables affecting performance at university (prior academic achievements and psychological variables). Institutional and environmental variables that play great role in the prediction of college success (e.g., Tinto, 1993) were not considered. The third limitation was inability to include more than one semester's university GPA. Finally, lack of related studies in similar research settings limited the possible comparisons that could be made.
In spite of these limitations, this study has important practical implications and implications for research. The findings of this study suggest the necessity of special educational support programs for students with low prior academic records. In this regard, teachers/administrators can use prior academic achievement measures, especially preparatory GPA to identify students who need to be supported. Possible assistances such as tutorial classes, guidance on study skills, note taking and other basic academic skills can be organized. Secondly, post-preparatory selection and placement decisions based on prior academic measures should allot different weights for the indices involved. According to the findings of this study, more weight should be given to preparatory/high school GPA than to the national aptitude and university entrance scores. Third, any predictions of college success need to take group differences into consideration, especially females and males should not be predicted using one general model; because it would likely leads to prediction bias. Fourth, the findings of this study calls for indepth study on the reliability and validity of the national aptitude and university entrance examinations. Finally, it would also be useful to devote further study in other universities in Ethiopia by considering institutional and environmental variables as well as by extending the measures for success at university to variables such as retention, graduation or more psychological outcomes like satisfaction and well-being.
